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(57)Abstract 

PURPOSE: To obtain a reflection hologram having an excellent reflection efficiency and an enhanced spectral band width by using a solid 
photopotymerizable element comprising a specified component as a recording medium. 

CONSTITUTION: A solid photopotymerizable layer as a medium consists of a polymer binder selected from among polyvinylacetate, 
polyvinybutylal, interpolymers containing these, or mixture of these. Further, the layer contains ethylnic unsatd. monomers selected from 
among monomers having carbazole and liquid monomers having one or more numbers of phenyl or heteroaromatic groups having at most three 
aromatic rings, chlorine or bromine atoms, and a photoinitiator which is activated by chemical active radiation. An objective beam of the same 
radiation as for the referential beam of the chemical radiation are introduced from the opposite sides to each other of the medium. Thereby, 
the obtd. reflection hologram has an increased reflection efficiency as well as an enhanced band width. - . . 
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(57) [^If#<D$&IS] 

(a) #y hf^UT-tT 1 — h , #y fc^A^^— >>K 
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(b) */w<y— yu^^Sf*:*5J:t^7 3i = yK V^S 
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Oft*** ; *5j:tf 
(c) fl»IBStt*fclcJ:*)»tt<bSix5S*BB*«>J* 

& ift EiB»«Efls:» I- Aft £ -£ 5 r t J: 5 R *f * 
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(b) ;^t#lWW7xn;K y^J 

±^tp?Sfr ¥ S# «fc «9 ft 5 P *» fe»r»ufc 3i ^ u >tt^F 

(c) tm*Si^l-J:DSttftStt5 5*M/^*;*5 

(d) *Tffi#J 

a. r oE»«flwis i omit. =* t - u > h <c »ffi»*fla 
/#y fc^/i^r-fe^— ;k #3 ^=7Mvw-e— vk ^Jxk 

<7)1?^ v h &±W&k LT^tf-f y 

(b) #/w^y— yi^^lifr&.fcU^^^/K ^31/ 

±^tf^ma*«t «9 fts#^?>3i«n^^uvtt^ 

(c) ^IBffitt«»c:«tlJ^ttftSix5 5*W*6S«J^ 
±0*K»fc:ftafc<0-O**> ; 

C. r^«»*$ixfc3fea^ttJifc-«ft«tt»««:flRW 30 
ftSS¥^b^^^ffitt<D^a^^^tp?S^P?FiiT* 

a. z<DBmm&<Dmi <ow\z = t-u> hft»ttiaw# 

(a) #y fcf^yWT-fex— K ^y /K 

(D-ty* >> h Sr**»fc Itttf^f y -^-*5<t 

VrtbboBfHfcJ: 9 ftSW^batfixfeS**^ >- 
; 

(b) ^ /-;^S*f j: U«7 x - r7^/ 
^rV, -j-7?vk ^-y^/v^r^r^^ 3fl§£-eco3^Ii£: 
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±*tfttf* J: 9 ft 5 8¥ri* & atfixfc ^ u :H4* 

(c) ttEJSH^*-J:0Sttft**t35*BII*MS* 
£D#ICWfc:ftSfc0>-CS> 9 ; 

C. r©«**Stu^*«*ttJi^-«ftStt«WS:flBW 
b ; ^Lt 

r -^feftaiE^ft, 

A. £ ©E««t#:©* 1 <£>{R!J (c n t - u > h ft»tt*l<0# 

(a) ^y tf^yv-r-fe^— k ^ y if=/u^5— /k 

(7)ir^^> h«:±Sffl* LT^tiM' v*-* y 

t^r.tbbco j; i9 ft 6 bm&titc > 

(b) jj/vs^s— jtS^mMftte&xfy ^ ^/is. y^y 

( c ) iftum&m\c£*)f£mk&tiozftmte#m ; 

(d) WI^J 

<t left* fc 0 ; 

B. rtO^:fi^jt®co^2^>^tc > #^tf— ^tC^fLTfa 

C. ro«»rtSa/t*«^tt»J--«ft»tt»«SrflB«- 
L ; ^Lt 

IdHflcoS^bft?), ME©HK«fcH*0>JIrt $ 
(a) t^Ttr-h, /K!)t^yf7-/K 

^n^o & ft 5 biatifc <<< > 

25~75Sft% ; 



f 



(3) 

5 

(b) y*.— 7s;^, 

~60SS% ; 

(c) nIffi$JO~25Sfi% ; *5«fctf 

B. (a) f ^U7tr- K \?~>V-?^y — 
^y^- 25~75fl:*% ; 

(b) ^;w^y r —^*mfif*:^j:o t ^ai^/V' x ^^y 
±ttfiS#*t*i: *) ^SS^bl^fcxf 20 

^fr^Stf: 5 -60fift% ; 

(c) pFS^J 0 -25fifi% ; &£Xf 

(d) M«aStt«(-J:0ffitt^Sn5S*BI*^J*0.i 
-10fi&% ; 

X V *{ffftlc ft 5ft/**£JS^tc«* LT »rt $ *tfc 

c. *y ^/v^7^wy^y-7; £>£u< 

D. m2(D3f : 7 

frhteZXy *y 5*- h«ig*to 

[ff^8] A. (a) #y f-A-Tir^- K 30 
)V~7 = f~ y — A* „ zKy tf~/UT1r^— tf?y tf:=v^;*;/^ 
(b) *^<y— /u**»*«c*5j:W7ai = yK ^/ 
^:7?vK ^7^**5/. 3 ift*t? 

±* tr J: •) ft £ « frh mtitift^ 7 \y 

(c) -ZJMM O ~~2smm% ; &£Tf 40 

(d) ffllBSttj»(cJ:9ffitt^*tL5 63tBB*&»J*0.1 
— I0fift% ; 

it. 

c. ^ y t^/u ^ 7 -/^-r > * y - y m^&fctt 
^y^y-7^i^ixtei^u tit 50 
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R WIE B - D O ^ ^ y r-C S *t fc* Jt *t |C» i £E* 
*oW«K**^tfJ:5ft^^-^^^*^B8i-So £ 

L^Uft^P>, j£»(DS*K:*5i*-C Vffej ft^M 
ft, K»©**ftKttft<z>ffiB«iaeflsSr** 
*^iliSi-^*^-A^^fift<ffiffi^l9i-S75s 

il^fSffi^i 3 ^^^ (phase hologram) 1/>^>^L6 0 

ft<^lbi-5©K : ^^^^^^-^^f^ , 9\ ^< UT* 
tf' — A£rSfc iR-fs w £ ft b td-tixS:3EPI-r £ r £ #-C# 

j. — ?&<o ru— if^j:-5^<tfffj scientific 

AMERICAN 121, No. 6, 24—35 (1965, 6^^-) *tdf£® 

mKtctt&<Dm&<omtMti*v ?y , ^ft=» 
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0) £ 5 ^Sia^o^^^li^BWfF g*3,506 , 327-5§-, m 
gl3, 838,903-§-*5£tf H3^3, 894, 737^4 ^X 11^ £*XT 

btt— ao*&— jcmtt^i^y mttiNfv 20 

£jh;fc*-*^7-A»^tt. *ix«riiiii-S36* s lHl»r*n 

^^K^mtx^h-f^bm^t^^mmt^ti. - 
f^j t LTfce>*ifct><Erc*>5 (h. a-y/w-*, rip: 

V^n^Aft^ilttStSIftj Bell Syt. Tech. J. , 48, 
2909 -2947,1969) w C0SSfcli|5!SB»*, A 
»5t©«ft, *5J:t^A«"*^ftK*if©H««:*«or 

Ay >-V>-ft<D^(D^2gptC^$^T^S (W.J. 1>A 40 

flfc!E»*J Adv. in Photochera. , Vol. 12, J.N. \?V hftfife, 
flL I7*r IfcfflT* 1980, pp.201— 281) 0 

Ztib<D7»>'i?tem&&<Oj3fcAmyt*:'&\z. so 
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tfL5KI*3fe-C«S£jix6o ^ cornea)* v 

(in-line) *fcl*«l±8: (on-axis) 

T\ ia»«E#:(OB"ea»fcr-AtS5XL.' ^coffi^H 
KWI-^fTft^y ^f^5o ^tt*u^A|i£fci&l 

^Hfctcj; o fl^r <^-e#, rr-ci*#jgtr-AtefB® 

<PK#<0«±KSI*£;h,S. ^<£>#£*tes *t*lf— A|* 

o#*(D^~A£2olc#SdU — ;fr(0»$Hifltfr-bfc: 
3fcH4#f)PSg3, 532, 4<*-^*-C$S-*b*l-CV^. 

180° -CfcU, ^ltMt^Al*®i^LT£«T 

pit*— A*sjift:ffijc:«-urB:«"e*v>4t>tf. Rft^y 

fi, Sia^n^^A.fcDt^ffiSSSfP^tfaffiF-'efff 
^v>^y y^M^^tSo !B2oa*fi1E«fflE#:oJI8 

ffiffcoifcSSf*. v>^st) ^T->b^y ^^otHffetofflrfij 

ih^ttSo rtt^iSil^o ^7 Aco^t #m&)Xtb 
9, ^co^^> t>L7y^^*«t*BBlc»LB[A*btf 



9 

$55 ftmfr ft ffi tfe ^31^ 4: £1* 5 /c it "C 6 . 

y y^—Bzbb. J. ^ ^^ft^ ^Volume Holography and 
Volume Gratings, (D%$10M. pp. 254— 304, 1981. T# 

L4Wixtf*f>4v>U *^^«>Wb*tt^-tf7^vSr 

n y * fc teS^ n A & a a ^ Krt> <b f£ b tit V > 

frJB3,658,526#"m 1 \B\<D^mnUX\ mfr<Dft&& 

ft tc J: o x mm * B ***^tt» ii*T«l*S* 
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(a) # y tf~/UTir^ — K TKytf^yU^^ — 

c n b tf -r v * - y -*5 £ a r *l e> cd^ 

(b) ^ ;w^/^W*i*^<tt;7 xx/L, 7x 
( c ) HftfS^ttHtc J: D Sttfls**i5 * 

20 /U7 ^ y b t^a&-&»-e*>5. 

xn?=7j*te, ^»m&*$\%m^xwLm&mm^&r>x 
xto&Tz^t\z£<>x&mztiz>zk&m,ibt>tLtio 

30 (1) # y if-^rir^— tfy if^/v^^— 
» 

(2) ^7/u^^-/u^*fl:ft:j3j:^^3:n/K 

40 (3) Sft|EfStt*tcJ;«9f£tt{kS4x5*M*fe»J* ; 
B ) r o TfeS^tt/ico^ 2 olRiJ tr - A L r 

50 #J£nfc5tJft*p^ i*£r, ^a^7^<7)S*H±^gS* 
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11 

5 0 io 
r^^rtj £fc*4 r«±j 8r<7>#^ iQ-fcu— if 

(OT/^Wt>^ if if— Af4, ftS'&ttJia^ffifc: 
*H"SSI^ b70° *W*aC'C, I^ttiW»l^ 

set *s -cits 0 »«Sixfctr— ^ 

-tz^ticx. yffim^tDfam&mm-rzz. t^x^ 0 

14, ^S'&ttJi^S^v^-c^^V'rtfe-Cffi^tcS^-r 
>- hf4»:<oiIj?tc: ; f^o.kiD^^yxf i/yf so 
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B«* i {>o«^7^ffi*fef4^7^fi^v^ix^(j:, 
tt*tt©*«*r«**c^T? 7 S hi- 5 - £ lc «fc 5 tt 

So 

u temoo^~k-c. 7^/uAffijc*rusa:^iRii4x * 

l^ffittllK S)t-r 5 d £ ic J: 0 M&Z^h frtz a 

7 7«w|B»«, 7^^AK»f4*^*t"5r«3ttc»U 

T£ffi«ft$*tfc 0 7>r/^A^fl:^WBti:J4-ov^ffirW 

hA-J&S, #ai«>»**SS-*fflV^"C400— 500nm-C»ISS 

(fwhm) *^S38a^-<^ h/l^<bffl^£*Xfc 0 r. 

»4i5o < cjc305>ra*D!ttur«ift! J 3isr u mmc-^x^m 
$=7 xfc {^ftS «9 ttttfc^ffilte* o ^7 ym*i¥Z>±tb 

*-to^9 i^7^Jfc«>bfcjRK^4. «fxB«0*H« 
71^^011^(111(0]: 5Ki:£M3te£*bfco - 

<z> S $r ffl i/ K M^j * 1 4 f W \ c 1 0 % T 
-Cfeo^s, r*b^KLT90%t(OffiV>SitS!i*^^ 
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^U7t-A#yv -tm tt: H ft to (c ffl H -f £ JB #r * 
*fco#y^-4ft«£r«ssJ: mm&-tZ>Z-tcn 

A-Ti?*-/K tfy fcT — /K 
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So 

\?~JI>13 y<? /P*3 <fc tf / * J2tt#DS S ^ t CO 

<b-&»-c*>s 0 rco^m^ li, :7mxL/K :7^y*v\ 
IftS^Az-ci^S, ^/^^ te4>ft< i fc l oorcD<t 

^tti^t? 1S» 1 5 5 ft t) tf tt»7^*;v , T/wxt^ 

; km ^ K^^iirtt^om^ftif^aift^-rsr 

K j3~^Do7x^7^y U-h, 2-^^x^vUoz 
2-7xy^r^xf;U^^T^yi/ 

- K 7xydr>>xh^i/l/-h^/T^ y 2 

- (p n p :7xi/ ^fi/) zl^jWsT? V U~ K ^ 

y L h2- ( 1 -^^^/W^^r v0 xf;U7 

30 ^yi/-h, (p-t Kp^^7x^;U) -~f 

usOiST? y h&tcai?* y 2,2 

-is- (p-t Ko^'>7x^) -7 P n/^y> J ^ 
^ y t^Vxf;l/-2,2-^- (p-tK 

p^v'7xx;V) ~? xi is j> $ T 9 V I"— h x f*:7 
/w-A©^- (3-^ y/Wpf^r^-2-fc 

- (2 y /is** is) xi— x/U, t^^xiy — 
yu-Acov? (3 -T ^ y 2 - t KP^i/^p 

40 yl^^^r->^^-^) oi— xh^^t/- hk^7xy 
-/V-A^T^y U-h, 7h7^PP-t^7xy>» 
)V-K<T)*J (3-^ yyU^-^r->- 2 -b Ko^rv- 

7 p p tvp) XL— x/K r- h 7^ ci u — — /P- 

ACOv 5 - ( 2 — ^ ^ y /I'^^rVxf ;v) ol— x/U, 
7h77'p^-t^7x/ A(0 ^_ ( 3 _^^ T 

^yy^v/-2-t KP^r^PtVi/) xi— J- 
byzfv* - y^J — J\o-A<Di?- (2-*?T? 
V /ujr^i/zL.^'ju) xz— ^7x7-;u8©e;- 

50 lh— lM-^yify^-zi-^^^r^y 
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K 1,3,5- hu^y 

K *5«tl52- CB- (N-.^/W^y^^) :/u f 

yuy^r^yu— k — f^u- h^y r 

^ i) U — h , 2- (p — ^ n xjy^/ 3L?-;V7? 
y V™ K p-^nn7^;l/7^PU-F, y=r.=.;V 

y*.;— IV- A<Di? (2-T * U/Vt^rv'xf/V) 

xfi/ytt^fiS*^^/- yi^y-^— fSft^WK: 
D)V/^S— yW£3, 6- ^n^e- 9 - tfn/U#A^y r — 

#lc#£Lv^^u>i£^g&^y-^~- li, N-fcr^x 20 
/ujj/us<y—/u%mm<D&3i Li^fMry^ — , #K2 

— y^j ^ri/x^/i/7 ^ y — jv^y^ri/ 

yu-Ai^T^ y K tfcliC^^i^I^t 

fdl^ journal of Polymer Science : Polymer Chemistry E 
dition, Vol. 18, pp.9~18, (1979) "Cii^TV^, 

fiftB^y-^ll^fcttSltfi^ttfflv^C 30 

£ t>T*#£: 2-^:7 ^Vl-T^ y I h ;-<>^^nu^ 

ir.- yUT^ y h ;2, 4, 6- h D /n^7x^/l/7^ y 
h ; fcf* y^S— ;\s-A*JT9 y U— h ;2- (2- 
t7f;^-» =.j-;\,7# y u— h ; *5J;tW-:7^ 

\fy^y^j — yp— acot>" y /MittJnft*} «t tm~Fo «t 

K s?xf a-^r^ y i/- — 3^y^ 
/uv^r^yu— "ffj^j- =3— ywi^r^ y u 

— K f*>f^5 3^^7^ u~ K 1, 
4-^^n^^r-y-V^^yU^T^ y U— K 2,2- *J * 



n— yw h y y k h y y ^n—yv^n/^vr^ 
y k ^sf^yxy h-yubyr^ yu-h, # 
y ^v^^w— h h y^fP-yv/D^y h y y 
h£ h y y y h*5<tt^*s ^^3,380, 

y /i^f h y v u— k h y ^u^y y xr-yi^r 
h y ^c^u^^y 3— a?*j* y u— 
K ^yt^^ptvuhy^fp^uyp^yfyr 
^ y h (462) , ^u^yy xi— yi^y *r ^ y 
u~ y^uisis? ])^sui/*?7? y i, 

3-7'P/^^/^^7^y 1,2,4-:/^ 

> h y t^/vf y y ^r^ yi/-h, 2,2,4- h y y^- 
yw-l,3 — > yu v^y ^7^y t — K ^> 
^^y^y h-;uhy/;^7^yi/-b, -o-^^y^ 

y F^rh7^^7^y^F, hyy^o— yu^cr 

/^fy^^r^y^h, 1, b-^v^v^*— ^v? 
^?£*^ttWto<nVT $ y b^fcu^y ^ y u 

— h^^^^t, 0ij^l^bf^ ^^p^— yW-ACOv? (2-T 
^yyW^^rV^^yl^) ^yu, x F^>> M^^7 

xy — yw— A*JT? y l^— h> tf^^^y — yw- AOv 5 
(3-7^ y/^v^-2-t KP^rv'7xx^) m— 
T/^<t^T h7^n^- t^7xy-/l/-A(7)v ; (2 
-T ^ y yW^-^rv-ai^yV). ^—^-;UX~hZ) 0 

fSttftl- «t 9 fSmt * n ^0185^*5 J: T^C ^ Tco 
S«-CfR«j fcjcjgft, 7y-7 ^^^^tt#*DK-&H 

SIS^F-Srfco^ift-C, «!Jx.tf9 f 10-T^^^^y 
l-^nn7^7^r/y, 2-^PP7y77^y 
2-7 i f/V7y^7^yy, 2-xf;V7y^7^r 

yy, 2- t -y^ry^^^y ^-^^y^yi-r 
y^7^y y, i,4-t7K;y, 9,10-^^^v^ 
i/^yy, 1, 2--<yX7^7^/ 2,3-^x77 
^y^-y>, 2-yfyv-i,4-t7h^/y, 2,3-^ 
^np-^-^ Ndry^, i,4-^fywry^7^y, 2,3 
-i/y ^-yur y^7=^y 2-y^—VT^^y*/ 

V, 2,3-^7x=;U7y^7^ / Tl/Xy^cSl' 
7/U77^;^yKt H y £ 3-^nn-2-y^ 

/i/7y^7^y y, i/ry^y>, 7,8,9, 10— x h 7 1 
Kpf7^ty^yy, *j J:t>*i, 2,3,4-7" h y fc Kp 
xyxYy^^iry-T.^-^y^^t^ao fflioate 
W*6»J"C. rn^85 t cco®^mstc4ov>r^fcf§^-c 
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*H#frJg2,850,445* ; |S]!g2, 875, 047* ; 1^^3,09 
7, 096* ; |H35l3,074, 974* ; RSR3, 097,097* ; PJ!R3. 1 
45,104* ; *5 J:r^ra*3,579,339**^-eRWSnrv^ 

*3, 427, 161* ; [^#3, 479, 185* ; H3Jg3,549, 367* ; 
1^4,311,783* ; 1^^4,622,286* ; 3s£X*mM% 784, 

>\ -O-^^^-Z^. *i?f{fc##£ffi^fc2,4, 5- h 
ft if «:■*«( LT^SC i:d5-e#So fe**»«<*n 

Adv. in Photochemistry, Vol. 13, pp. 427—487, Wiley*± 
flj. 1986^-e^5r i:aS-C#5. #H4*«F»4,341,8G0 

#*UV^H*«-JC|i, CDM-HABI. EP*>, 2- (o 1 



18 
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20 



-^dp7xx;1/) —4,5— fcf* (m-^ b^^x^ 
A-) ->f 5 tV¥4^ ; o -Cl-HABI, HP^, 1, 

l' - tf-T ^ yy—Jl", 2,2' - tT-X ( 0 -^PP7x^ 
/V) -4,4' ,5,5' — 7^ h77x^^- ; 3o .fcOTCTJI— H 
ABI, IP^, 1H — ( \ (o-^nn 
7x^/1.) -4- [3,4-^ h^V7x^] - x y 

XmftVff&Z, 554, 753* ; [^^3,563, 750* ; |^»3,563, 
751* ; pg?g3,647, 467* ; I^fg3, 652,275* ; mfR*. 16 
2, 162* ; 1^4,268, 667* ; 1^4, 351,893* ; P3^4, 54, 
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